Once the Grinder simulated datasets had been generated, two coalescent-based models for 
198
(2014a) as being appropriate for these analyses.
199
Once an optimal phylogenetic method had been chosen, ESUs were delimited for each co-200 occurrence network from the estuarine dataset which contained at least 10 unique reads (i.e.
201
adequate for accurate phylogenetic species delimitation). The results of the phylogenetic which served two purposes. Initially, in cases where the phylogenetic model for a given tree 204 was insignificant, combining the two methods gave a more discriminatory and 205 phylogenetically plausible result. Secondly, the use of nodal support overcame a tendency of 206 the GMYC to 'lump' reads into species with abnormally high intraspecific divergence.
207
Where the phylogenetic model was significant at the 0.05 level, OTUs were further split at 208 any node with a support value of 0.9 or greater. For trees which produced an insignificant 209 species delimitation result, only OTUs which were supported by a posterior probability of 0.9 210 or greater were kept and unsupported OTUs were divided into singleton representatives of 211 putative species -an example is given in Fig. 2 probabilities higher than 0.9) gave a total of 851 OTUs (Table S2) .
278

'Orphan' Reads
279
A large number of 'orphan' reads either did not belong to a co-occurrence network (1,381 280 reads) or belonged to a co-occurrence network which was too small to be analysed by GMYC
281
(884 reads). GMYC species delimitation thresholds were significant for orphan phylum 282 groupings for Annelida, Mollusca, Fungi, Nematoda, Panarthropoda, Rhizaria,
283
Platyhelminthes and Alveolata (Table S2) OTUs were present at low abundances, and lacked an obvious dominant read ( Fig. 3B-3D ).
291
Percentage similarity within SNAPhy-delimited OTUs varied greatly, ranging from 74.7% to 292 99.6%. However, percentage similarity was very high within the majority of OTUs: just 293 under half (49%) of OTUs had mean intra-OTU similarity values of 99-100% and an 294 additional one third (33%) had mean intra-OTU similarity values of 98-99% (Fig. 4) .
295
Each of the methods compared delimited a different number of OTUs: 1,329 for SNAPhy, 296 1,005 for UCLUST with a 96% threshold, 2,021 for UCLUST with a 98% threshold, and included all reads belonging to the SNAPhy OTU (Fig. 6) . A number of reads formed 306 outlying clades, which belonged to non-target taxa.
307
Discussion
308
We have demonstrated a novel method for delimiting ecologically and phylogenetically 309 informed species units in metabarcoding datasets using a combination of co-occurrence 310 patterns and phylogenetic modelling. Unlike commonly used static OTU clustering methods, 311 the SNAPhy workflow explicitly reflects the general lineage species concept.
312
SNAPhy Workflow
313
Relatively few chimeras were removed from the database (170 reads in total), probably as a 314 result of trimming the reads to a length of 225bp, thereby reducing the opportunity to detect 315 3' PCR recombination events (Wintzingerode et al. 1997 ).
316
Grouping reads based on co-occurrence patterns vastly reduces the size of the dataset within 
Testing the SNAPhy Workflow
367
As predicted, of the OTUs that contained a substantial number of reads (more than 400) (Fig.   368 3A; 3E), a single read was highly dominant amongst variants occurring at much lower Figure 5: Proportion of Thames meiofaunal OTUs belonging to detected phyla using Swarm, UCLUST (at 96% and 98% thresholds) and SNAPhy. Taxonomic annotation was assigned using UCLUST within QIIME and the Silva 111 database for both SNAPhy and UCLUST OTUs.
Figure 6: Neighbour-joining trees showing reads from deep metabarcoded nematodes with reads from a matching SNAPhy OTU. In each case, reads belonging to the SNAPhy OTU are located within reads belonging to the target nematode (red triangles). Branches were collapsed if divergence was less than 3%. Table 1 : Total OTU counts identified within the Grinder simulated datasets using different combinations of the tree reconstruction methods and phylogenetic delimitation models. ML = maximum likelihood solution; BI = most supported Bayesian inference; BI mean = average Bayesian inference; ST = single threshold; MT = multiple threshold; † = P value could not be calculated due to polytomous nodes; * = not significant; • = webserver could not analyse. 
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